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Introduction

62
Hypoxic pulmonary vasoconstriction (HPV) is the acute local process in the 63 pulmonary artery tree that optimizes pulmonary ventilation-to-perfusion matching in 64 response to alveolar hypoxia diverting blood away from poorly ventilated regions of the 5 from the ECs (9). The electrical and biochemical properties of gap junction channels are 92 regulated by phosphorylation and dephosphorylation of Cxs (12) . It has been shown that
93
GJs in pulmonary vascular wall are important for its remodeling and reactivity changes 94 under chronic hypoxia (5, 22) and MEGJs are involved in the sustained HPV development in 95 rodent models (30, 49) . However, such a contribution of GJs to the sustained HPV phase in Mass Spectrometry -Third ordered BIPA were incubated in Krebs buffer (3 ml) after giving 145 them a passive tension in the presence or absence of 20-HETE. 20-HETE and its metabolites 146 in the Krebs buffer were extracted using the solid phase extraction method as described (50).
147
The extracted metabolites were reconstituted in methanol (20 µl) and subjected to liquid 
169
Student's t-test for paired or unpaired data were made, as appropriate, to evaluate statistical 170 significance. Differences were assumed to reach statistical significance if the confidence 8
Results
175
The sustained HPV in isolated BIPA is endothelium-independent -Prolonged hypoxia (PO2
176
= 20-40 Torr) during 13 hours elicited a constrictor response in 3 rd -order (Fig. 1A, B) and 2 nd -177 order (Fig. 1C) BIPA pre-contracted with 30K. Typically, HPV in BIPA consisted of a 178 transient dilatation followed by a sustained slowly developing contraction (the sustained 179 HPV). Occasionally, the rapid transient HPV peaked within 30 min of the onset of hypoxia,
180
which was observed only in 3 rd -order BIPA. A typical record of HPV in 3 rd -order BIPA is 181 shown in Fig. 1A . To evaluate the involvement of the endothelium in HPV development, we 182 tested the effect of prolonged hypoxia on the tone of endothelium-denuded arterial rings.
183
Mechanical removal of the endothelium in 3 rd -and 2 nd -order BIPA had no effect on hypoxia-184 induced BIPA contractions (Fig. 1B, C 
190
inhibitors verapamil (10 µM) and nitrendipine (100 nM) had no effect on the sustained HPV 191 development in endothelium-denuded 3 rd -order BIPA ( Fig. 2A, B) . Non-specific Ca 2+ entry 192 inhibition with CdCl2 (1 mM) and LaCl3 (1 mM) also had no effect on the amplitude of the 193 sustained HPV (Fig. 2C, D) . All Ca 2+ entry inhibitors suppressed vasoconstriction evoked by 194 30K, but had no effect on the sustained HPV development.
195
To evaluate the dependency of the sustained HPV development on Ca 2+ we further 
207
GJs are involved in the sustained HPV development in endothelium-denuded isolated BIPA
208
-It has been shown previously that MEGJs are involved in the sustained HPV development 209 in rodent intrapulmonary artery (30, 49) . Since the sustained HPV in BIPA is endothelium-210 independent, we have postulated that signalling via GJs between SMCs can be involved in 211 the sustained HPV mechanisms in BIPA. To determine this, we tested the effect of GJ 212 inhibitors on HPV development in endothelium-denuded isolated BIPA. Exposure to non-213 selective inhibitor of GJs, 18β-glycyrrhetinic acid (18β-GA; 30 µM), significantly suppressed 214 the amplitude of HPV in both endothelium-denuded 3 rd -and 2 nd -order BIPA (Fig. 3A, B) .
215
Another non-selective GJ inhibitor, heptanol (3.5 mM) also significantly reduced HPV 216 amplitude in endothelium-denuded 3 rd -order BIPA (Fig. 3C) . Similarly, a highly selective GJ 217 inhibitor, connexin mimetic peptide Gap-27 (100 µM), applied 1 h prior of the hypoxia 218 exposure, significantly decreased HPV in 3 rd -order BIPA (Fig. 3D) . It is noteworthy that 18β- 
257
7A, the contractile response of BIPA to 15-HETE (1 nM) was significantly reduced by 18β-
258
GA (30 µM) and Gap-27 (100 µM). Similarly, the contraction evoked by 20-HETE (1 µM) was 259 also significantly inhibited by 18β-GA (Fig. 7B ). In contrast, BIPA contraction evoked by 5-
260
HETE and 12-HETE was unaffected by 18β-GA (Fig. 7C, D) . Additionally, we also tested the 261 effect of 18β-GA on angiotensin-II induced contraction of BIPA and, as expected, found that 262 angiotensin-II induced contraction of BIPA was not reduced by GJ inhibition (Fig. 7E ). 
278
Since the dose of 20-HETE required to contract BIPA was 1,000-fold higher than that of 15- 
325
contribute to (i) the sustained HPV development and (ii) the expression of SM-MHC in BIPA.
326
HPV in isolated vessels of different animal species is usually characterized by an initial 327 transient vasoconstriction phase followed by a slowly developing sustained phase, which is 328 attributed to the development of the hypoxic pulmonary hypertension and right heart failure 329 (46). As it has been reported previously (16, 24) and confirmed in the present study, in contrast
330
to the majority of animal species (18, 19, 32, 34) , the sustained phase of HPV in BIPA is not 331 dependent on signals from the endothelium. Since the removal of the endothelium in 3 rd and in 332 2 nd order BIPA had no effect on the sustained HPV development, we propose that endothelium-
333
independence of HPV can be the specific feature of whole BIPA tree. 
433
It has been shown previously that the SMC population in pulmonary artery wall is not 
440
BIPA according to our findings is represented in Figure 11 .
441
In summary, our novel findings demonstrate that: 1) GJs between SMCs play a critical 
477
Effect of 18β-GA (23 from 9 animals) on HPV in E-3 rd -order BIPA (Control, n = 25 from 9 478 animals). C: Effect of heptanol (3.5 mM, n = 10 from 4 animals) on HPV in E-3 rd -order BIPA
479
(Control, n = 7 from 4 animals). D: Effect of Gap-27 (100 µM, n = 5 from 5 animals) on HPV in E-480 3 rd -order BIPA (Control, n = 11 from 8 animals). * -P < 0.05. 
